24

Cavazzola et al.
Artigo
original
Immunohistochemical evaluation for P53 and VEGF (Vascular Endothelial Growth Factor) is not prognostic for long term survival
in end stage
esophageal
adenocarcinoma

Immunohistochemical evaluation for P53 and VEGF (Vascular
Endothelial Growth Factor) is not prognostic for long term
survival in end stage esophageal adenocarcinoma
Avaliação imunoistoquímica do P53 e VEGF (Fator de Crescimetno Endotelial
Vascular) não representa fator prognóstico para sobrevida a longo prazo na
fase terminal do adenocarcinoma do esôfago
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A B S T R A C T
Objectives: To correlate the expression of p53 protein and VEGF with the prognosis of patients submitted to curative resection to
treat esophageal adenocarcinoma. Methods: Forty-six patients with esophageal adenocarcinoma, submitted to curative resection,
were studied. The expressions of p53 protein and VEGF were assessed by immunohistochemistry in 52.2% and 47.8% of tumors,
respectively. Results: P53 protein and VEGF expressions coincided in 26% of the cases, and no correlation between these
expressions was observed. None of the clinicopathological factors showed a significant correlation with p53 protein or VEGF
expressions. There was no significant association between p53 protein and VEGF expressions and long-term survival. Conclusion:
The expression of p53 protein and VEGF did not correlate with prognosis in esophageal adenocarcinoma patients submitted to
curative resection.
Key words: Esophageal neoplasms. Prognosis. Genes p53. Vascular endothelial growth factor A. Survivorship.

INTRODUCTION

E

sophageal cancer is one of the most devastating
malignant neoplasms of the gastrointestinal tract. Late
diagnosis, combined with aggressive biological behavior,
results in poor diagnosis for the patients who suffer from
this disease1.
The possibility to establish parameters that can
help predict the biological aggressiveness and the behavior
of these tumors is imperative, so that one can define which
patients should be submitted to curative resection, followed
or not by adjuvant treatments (e.g.: chemotherapy and
radiation therapy), as well as which patients might not
benefit from an aggressive procedure due to
unresponsiveness to neoadjuvant or adjuvant therapies2,4.
Molecular biology has revealed that most
malignant tumors result from the interaction between
inherited characteristics and external influences, which may

cause genetic disorders in predisposed individuals,
interfering with the control over the differentiation and
growth of cells.
The p53 gene is located on the short arm of
chromosome 17 and belongs to the group of tumor
suppressor genes. Allelic losses involving this gene are
associated with mutant gene forms. These mutations are
one of the most frequent genetic disorders observed in
malignant tumors5. Approximately 50% of the tumors that
affect the colon, stomach, lung, breast, liver, brain and the
reticuloendothelial and hematopoietic tissues contain p53
gene mutations, which shows that the inactivation of the
p53 suppressor gene is nearly a universal step towards the
development of human cancers5-7.
The specific analysis of esophageal carcinomas
shows that p53 mutations are detected in 36 to 80% of the
cases and that they apparently occur quite early in
tumorigenesis, being characterized in all stages of the
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disease, from dysplasia to carcinoma and from Barrett´s
metaplasia to adenocarcinoma3,4,8-10.
Under normal physiological conditions, the
formation of new blood vessels from pre-existing vessels
(known as angiogenesis) is crucial for development and
homeostasis. Angiogenesis occurs during embryonic
development, intense menstrual cycles and, since it is an
important repair mechanism, it is present in regenerative
functions and after intense physical exercise, nerve injuries,
wound healing, and bone growth. In these situations, it is
controlled and short-lived, being balanced by factors with
positive and negative angiogenic effects11,12.
Angiogenesis also plays a pivotal role in the
development of solid tumors, since after a given tumor size,
new blood vessels are essential for their growth, and may
even contribute to the occurrence of distant metastasis by
way of the dissemination of cells that loosen from the tumor and spread through the new vessels13.
The vascular endothelial growth factor (VEGF)
is secreted by tumor cells and stimulates the growth of
endothelial cells, usually in response to external stimuli
such as hypoxia or substances secreted by the body. In
patients with esophageal tumors, VEGF expression was
detected in 31-60% of the cases14-21. There is a paucity of
studies on the correlation between VEGF expression and
prognosis in patients with esophageal carcinoma, and most
of the reported cases are concerned with epidermoid carcinomas. Moreover, the results available to date are
contradictory14-21.
The P53 gene seems to play a key role in the
development and progression of tumors by regulating VEGF
expression, but this mechanism is not fully understood yet22,23.
Current evidence suggests that there exists an increase in
the expression of VEGF mRNA due to the loss of p53 gene
suppression function12,24.
Studies that assess this coexpression in patients
with esophageal carcinoma are scarce, and most of the
existing studies include the epidermoid histologic type, with
discrepant results as far as its possible use as an independent
prognostic factor are concerned17,19-21. This relationship still
remains unclear, and we do not know whether it exists in a
direct form, but it is possible that p53/VEGF coexpression
determined by immunohistochemistry (IHC) would be
important in angiogenesis and metastasis. Besides, this
coexpression might be used as a prognostic factor in the
near future19,25.

METHOD
All patients diagnosed with esophageal
adenocarcinoma treated at the Outpatient Clinic of the
Group for Surgeries of the Esophagus, Stomach and Small
Intestine (GCEEID) of Hospital de Clínicas de Porto Alegre
(HCPA) between July 1993 and July 2001, submitted to
curative resection, were prospectively assessed using a
previously described protocol26,27. Patients with early
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postoperative death (up to 30 days after the surgery or
until hospital discharge), history or presence of concomitant
malignant neoplasm, neoadjuvant treatment
(chemotherapy and/or radiation therapy), incomplete
resection (compromised surgical margins), and patients
whose paraffin blocks were not located were excluded
from the study.
The study design consisted of a historical cohort,
considering surgical treatment as zero time.
Sociodemographic variables were used, including age,
gender, smoking, alcoholism, Siewert’s classification
(lesion height in relation to the gastroesophageal
junction)28, types of resection surgeries performed, early
postoperative death and survival of patients after the onset
of treatment. The histological analysis took into account
the level of tissue differentiation; depth of tumor
penetration through the esophageal wall, lymph node
involvement and pathological staging (TNM-UICC)27. The
major study variables were p53 mutant gene and VEGF
expressions. The groups were compared as to mutant
p53 and VEGF expressions, using the afore-mentioned
sociodemographic variables. The groups that showed
these expressions were regarded as positive (+), and those
in which these expressions were not observed were
regarded as negative (–).
As outcome, we considered deaths caused by
esophageal adenocarcinoma or survival until December
2002. The patients who died of causes other than
esophageal cancer or who were lost to follow-up were
excluded from the study. The information about the survival
of patients was obtained through their medical records and
hospital and outpatient follow-up, in addition to telephone
and mail contact.
Pathologic Analysis and Tissue Preparation
The analysis of the surgical specimen included
the depth of tumor penetration through the esophageal wall
and involvement of surgical margins, lymph node
involvement, surgical limits (proximal, distal and
circumferential) and level of tissue differentiation. The
pathological staging of the disease (pTNM) was defined
according to the International Union Against Cancer (UICC)
(27). The resected surgical specimens were fixed in formalin
at 10% and embedded in paraffin, according to the routine
of the Division of Pathology of HCPA at the time of the
procedure. Paraffin blocks were cut at a 4-ìm thickness,
and later mounted onto glass slides.
Antibodies, Reagents and Immunohistochemical Analysis
The DO-7 mouse monoclonal antibody (Pab 1801,
Sigma Biosciences, St Louis, MO, USA) was used for
identification of p53 protein. The DO-7 recognizes both
the wild and mutant types of p53 protein, but due to the
extremely short half-life of the wild type, the staining of the
tumor cell nucleus suggests abnormal accumulation of the
mutant type.
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The A-20 rabbit polyclonal antibody recognizes
VEGF (Santa Cruz Biotechnology, Inc., Santa Cruz, CA,
USA). It is produced against an aminoterminal epitope of
human VEGF, mapping residues 1-20 and recognizing
VEGF165, VEGF189 and VEGF121.
The specimens of tumor tissue were processed
for the expression of p53 protein and for the expression of
VEGF by way of the immunohistochemical analysis routinely
performed by the Division of Pathology of HCPA, using the
primary antibodies described previously.
After deparaffinization and rehydration, antigen
retrieval, inactivation of endogenous peroxidase activity and
blocking of nonspecific reactions, the sections were
incubated overnight for 12 hours at 4oC with a diluted
solution of primary antibodies at 1:100 for p53 protein and
1:400 for VEGF. The primary antibodies were located by
subsequent application of the streptavidin-biotin peroxidase
complex (LSAB, Dako Corporation, Carpinteria, CA, USA)
and revealed with diaminobenzidine tetrahydrochloride (Kit
DAB, Dako Corporation, Carpinteria, CA, USA). All the
reactions were executed with positive controls (breast cancer
for p53 protein expression and placental tissue for VEGF
expression).
Immunohistochemical Determination of
P53 Protein and VEGF Expressions
Tumors were considered positive for p53 protein
expression if over 10% of the tumor cell nuclei were stained
in brown (p53 positive or p53+). Blocking with normal saline
solution and the absence of primary antibodies were used
as negative controls 29,30.
VEGF expression was regarded as positive based
on the amount and intensity of tumor cells whose cytoplasm
was stained. If over 30% of tumor cells were stained (brown)
more intensely than smooth muscle cells in the normal
adjacent esophageal tissue, tumors were considered positive
(VEGF positive or VEGF+). The smooth muscle of the lamina
propria or muscularis mucosa layers were used as internal
positive control as smooth muscle cells also have VEGF
expression15,16,21,31.
The glass slides were analyzed by two researchers
that were blinded to the clinical and histopathological
information. The kappa statistic was used for control of
interobserver agreement.
The cases with discrepant scores were conjointly
reassessed on a second occasion, and an agreement was
then reached.
Assessment of p53 Protein and VEGF
Coexpression
The cases were classified into three groups
according to the immunohistochemical determination of p53
protein and VEGF expressions. Patients who were p53
positive and VEGF positive were classified as Group A, VEGFpositive and p53-negative or VEGF-negative and p53-positive
patients as Group B, and the patients with negative reactions
to both p53 protein and VEGF as Group C.

Ethics
The present study was approved by the local
research ethics committee (no. 03-100): Determination of
prognostic factors in esophageal adenocarcinoma:
assessment of p53 protein and VEGF expression.
Statistical Analysis
The correlation between p53 protein and VEGF
expressions and clinicopathological characteristics were
assessed by the t- test for continuous variables and by
the chi-squared test for categorical variables. Fisher’s
exact test was used whenever necessary. Kappa statistic
was used for control of interobserver agreement. The
survival rate of the patients was assessed by the productlimit or Kaplan-Meier estimation. The impact of each
prognostic factor on the survival rate was analyzed by
the log rank test (univariate analysis). Cox proportional
hazards regression (multivariate analysis) was applied
to the selected variables in order to identify a
combination of prognostic factors or the independent
effect of individual prognostic factors on long-term
survival. A p value of 0.05 was considered to be
statistically significant. The SPSS (Statistical Package for
Social Sciences) for Windows, version 8.0, was used for
the statistical analysis.

RESULTS
Between July 1993 and July 2001, 116 patients
with esophageal adenocarcinoma were treated at the
GCEEID/HCPA. Among these patients, 50 (43.1%) were
submitted to curative resection after the previously
described preoperative assessment. It was not possible
to locate the paraffin blocks for immunohistochemical
analysis in four cases, which reduced the sample to 46
patients.
Of these 46 patients, 8 (17.4%) were excluded
from the survival analysis since they died while in hospital
(early postoperative death). They were only considered for
the prevalence study.
Of the 46 patients studied, 24 (52.2%) were
positive for p53 protein according to the
immunohistochemical analysis. With regard to VEGF, 22
patients (47.8%) were considered to present positive
antibodies for this protein.
By excluding the patients with early postoperative
death, we have 20 (52.6%) patients regarded as p53+ and
19 (50%) considered VEGF positive.
Taking into account only the patients included in
the survival analysis, the mean age was 60.6 years (range:
36.6 to 78), 30 of whom were males (78.9%), and most of
whom were smokers (29 cases, 76.3%). Alcoholism was
observed in 47.4 % of the studied patients (18 cases).
Esophagectomy, 20 cases (52.6%), was the most frequently
performed surgery, with transhiatal removal of the
adenocarcinoma in most cases (19 cases); total gastrectomy
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Table 1 –

Correlation between positive immunohistochemical results for p53 protein and VEGF expressions and
clinicopathological variables.

Variable
n
Age
Gender
Smoking
Alcoholism
Siewert*

Surgery
Differentiation

T **

N **
M **
Staging
**
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Mean
SD
Male

Type I
Type II
Type III
Esophagectomy
Gastrectomy
Good
Moderate
Poor
None
T1
T2
T3
T4
N0
N1
M0
M1
I
II
III
IV

p53+

p53-

20

18

59,1
8,93
17
15
10
4
9
7
9
11
1
8
11
0
2
3
8
7
10
10
18
2
2
4
12
2

(85)
(75)
(50)
(20)
(45)
(35)
(45)
(55)
(5)
(40)
(55)
(10)
(15)
(40)
(35)
(50)
(50)
(90)
(10)
(10)
(20)
(60)
(10)

62,45
12,91
13
14
8
3
8
7
11
7
5(
4
9
0
4
3
5
6
8
10
16
1
3
5
8
2

p

0,357
(72,2)
(77,8)
(44,4)
(16,7)
(44,4)
(38,9)
(61,2)
(38,8)
27,8)
(22,2)
(50)
(22,2)
(16,7)
(27,8)
(33,3)
(44,4)
(55,6)
(88,9)
(11,1)
(16,7)
(27,8)
(44,4)
(11,1)

0,438
1
0,757
0,953
0,352

0,128

0,721

0,757
1

0,472

VEGF +

VEGF-

19

19

60,62
9,25
16
15
11
4
8
7
8
11
4
7
8
0
4
4
3
8
10
9
17
2
3
6
8
2

(84,2)
(78,9)
(57,9)
(21,1)
(42,1)
(36,8)
(42,1)
(57,9)
(21,1)
(36,8)
(42,1)
(21,1)
(21,1)
(15,8)
(42,1)
(52,6)
(47,4)
(89,5)
(10,5)
(15,8)
(31,6)
(42,1)
(10,5)

60,78
12,73
14 (73,7)
14 (73,7)
7 (36,8)
3 (15,8)
9 (47,4)
7 (36,8)
12 (63,2)
7 (36,8)
2 (10,5)
5 (16,3)
12 (63,2)
0
2 (10,5)
2 (10,5)
10 (52,6)
5 (26,3)
8 (42,1)
11 (57,9)
17 (89,5)
1 (10,5)
2 (10,5)
3 (15,7)
12 (63,2)
2 (10,6)

p

0,592
0,693
1
0,330
0,904
0,330

0,407

0,122

0,746
1

0,462

n=number of patients, SD=standard deviation, Data presented as n(%).
*Siewert= Siewert’s classification for gastric cardia adenocarcinoma64.
Type I: distal esophageal adenocarcinoma.
Type II: gastric cardia adenocarcinoma or short segments with M1 in the GEJ.
Type III: subcardial gastric adenocarcinoma with infiltration of the GEJ and distal esophagus.
** Staging according to UICC25.

with distal esophagectomy was reserved for the remaining
18 cases. This was the sample used for the survival analysis,
including 38 patients, whose characteristics can be seen in
table 1.
In the present study, no statistically significant
correlation was observed between p53 protein and VEGF
expressions and the variables age, gender, smoking,
alcoholism, Siewert’s classification, type of surgery
performed, level of tissue differentiation, depth of tumor
penetration through the esophageal wall (T), lymph node
involvement (N), distant metastases (M) and
pathoanatomical staging. (Table 1)
Interobserver agreement was tested by kappa
statistic (kappa = 0.912), with a statistical significance of
p<0.0001, according to the immunohistochemical analysis
of p53 expression, showing strong agreement between the
two observers. Discrepant results were discussed conjointly
until a consensus could be reached and the definitive
diagnosis could be established.

Figure 1 –
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The average follow-up period was of 31.5 months
(2-120 months, SD= 28.3 months). The average survival
was of 70.4 months (CI=51.9-88.5; SE=9.4). Of the 38
patients studied, 15 (39.4%) died during the follow-up
period.
The expression of p53 protein determined by the
immunohistochemical analysis showed that the average survival
of p53+ patients was of 58.1 months (CI= 40.4 - 75.7; SE=9),
whereas for patients with a negative reaction it was of 63.22
months (CI=34.3 - 92.12, SE= 14.7). This difference was not
statistically significant (p=0.9153) (Figure 1).
The patients who showed VEGF expression in the
immunohistochemical analysis (VEGF+) had an average
survival of 72 months (CI= 53.5 - 90.5; SE=9), whereas for
those with a negative reaction (VEGF-) the average survival
was of 53.5 months (CI= 27.5 - 79.4; SE= 13.2). No statistical
difference was observed between the groups (p=0.0615),
as shown in figure 2.

To check whether the p53 protein and VEGF
coexpression could change the prognosis of patients with
esophageal adenocarcinoma, three groups were created:
Group A, for patients with positive expression of both
variables (p53+ and VEGF+); Group B, in which at least one
of the variables was positive (p53+ and VEGF- or p53- and
VEGF+) and Group C, where neither of the variables was
detected (p53- and VEGF-). The average survival for patients
in group A was of 75.7 months (CI= 55.9 - 95.5; SE=10),
48 months (CI= 27.3 - 68.7; SE= 10.6) for group B, and
60.15 months (CI= 20.3 - 99.9; SE= 20.3) for group C, with
no statistically significant difference between the groups
(p=0.2115), as shown in figure 3.
In an attempt to verify the influence of the
prognostic factors regarded as highly relevant in the present
study, we analyzed the depth of tumor penetration through
the esophageal wall (T), lymph node involvement (N),
surgical staging (TNM), level of tumor differentiation and
Siewert’s classification). None of these factors showed a
direct effect on the survival of patients, as shown in table 2.

DISCUSSION

Figure 2 –

Survival curve according to VEGF expression.

The epidemiological profile of the patients in the
present study is in agreement with other reference centers
for esophageal adenocarcinoma throughout most of the
world32-34. The predominance of male individuals older than
60 years, smokers and alcoholics observed in our patient
population underscores the importance of knowing the risk
factors in order to identify patients at a greater risk for
esophageal cancer and to establish prophylactic
strategies32,35,36.
Among various risk factors for esophageal
adenocarcinoma described in the literature, long-established
gastroesophageal reflux disease (GERD) or even the clinical
presence of pyrosis seem to be implicated in a higher chance
of development of this type of cancer over time37. However,
given the retrospective design of the present study and the
difficulty in obtain the information obtained through the
medical records of the patients, we decided not to use the
results regarding GERD. Likewise, obesity, also considered
a risk factor for the development of esophageal
adenocarcinoma36,38,39, was not assessed in the present study.
The assessment of Barrett’s esophagus (intestinal metaplasia
observed in the esophagus of patients with chronic
GERD)36,40,41, which is also associated with greater risk for
Table 2 –
Variable
p53
VEGF

Figure 3 –

Survival curve according to p53 protein and VEGF
coexpression.

Multivariate analysis of the studied factors *.
RR

CI

p

1,429
0,369

(0,429-4,725)
(0,095-1,436)

0,514
0,115

* Adjusted according to Cox proportional hazards regression for the
variables depth of tumor penetration through the esophageal wall,
lymph node involvement, surgical staging, level of tumor differentiation
and Siewert’s classification.
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adenocarcinoma9,38,42 was not possible in these patients due
to the advanced stage of the disease at the time of diagnosis
(63.2% patients with types III and IV), in which the mucosa
with metaplastic alterations can be totally involved by tumor growth35,43.
The increase in the diagnosis of adenocarcinomas,
in comparison to the stable occurrence rates of epidermoid
carcinomas, has been reported in the western literature for
years35,36,38,42,44,45. Controversy still exists over the fact that in
western studies adenocarcinomas account for more than
50% of primary esophageal tumors, comparatively to the
nearly 5% they represented in the 1970s36,40. Some attempts
to clarify this matter point out to the reduced incidence of
Helicobacter pylori infection, regarded by some authors as
a protective factor against the development of esophageal
adenocarcinoma45, concomitantly to an increase in the
prevalence of morbid obesity38. Despite the high prevalence
rates reported in the literature, the confirmation of the actual
increase in the incidence of Barrett’s esophagus has not
been an easy task. This could be explained by the
dissemination and specificity of diagnostic methods, without
implying any increase in pre-existing rates35,38,42. At GCEEID/
HCPA, between July 1993 and July 2001, 379 patients with
epidermoid carcinoma of the esophagus and 116 patients
(23.4% of the total patient population) with adenocarcinoma
of the gastroesophageal junction were studied.
Gastroesophageal junction tumors are often
grouped as a single entity 43,46-49, even though this
classification is controversial, due to some distinct biological
and histopathological characteristics pointed out by some
authors50,51.
This division interferes with the postoperative
histopathological classification as well. If Siewert’s
classification is used for gastroesophageal junction tumors,
for instance, type I and II tumors should be classified (and
staged) as esophageal tumors, whereas type III tumors
included in the TNM staging system would be classified as
gastric tumors28,51-54, which hinders the analysis of the results
of preoperative assessment and of staging and treatment.
In the present study, we considered TNM for esophageal
tumors in the staging of patients43,46-49, as suggested by
Siewert himself53
Likewise, most studies available up to now have
described epithelial tumors of the esophagus as a single
disease, characterizing adenocarcinomas and epidermoid
carcinomas as a single clinical entity, possibly with the aim
of studying a larger patient population. Although advocated
by some authors55-57, this stance is contested by several
researchers, who have shown that the histological type may
(and should) be considered an independent prognostic factor
in patients with malignant esophageal neoplasms 51,53,58.
The resection rate of our patients (43.1% - 50
among 116 patients treated throughout eight years) is lower
than that reported in the literature for this type of tumor,
which shows resection rates of up to 75.5%53. Given the
large amount of early perioperative deaths in our patient
population (8 patients – 17.4% of the patients submitted to
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curative resection), we may infer that the present study
includes a greater number of patients whose tumors are at
a more advanced stage, with consequent worse prognosis
and higher chances of postoperative complications, due to
the dissemination of the disease.
The locoregional characteristics and lymph node
involvement of esophageal adenocarcinomas justify the use
of a transmediastinal approach in most type I and II tumors54
and an abdominal approach with extension of the resection
of proximal gastrectomy to the distal esophagus in patients
with type III tumors, by means of wide exposure of the
esophageal hiatus and mediastinum52,53. This approach is
based upon the fact that most lesions have a metastatic
lymph node dissemination to the posterior lower
mediastinum, juxtacardial region, and due to the small
curvature of the stomach, up to the celiac trunk - sites that
are easily accessed by the techniques mentioned above53,54.
The data regarding Siewert’s classification show
that the prevalence of tumors in the present study was as
follows: type I - 7 cases (18.4%); type II – 17 cases (44.7%)
and type III – 14 cases (36.8%), which differs from the data
obtained from the most comprehensive study conducted
worldwide (51), with approximately 1,000 patients, in which
36% of tumors were of type I, 27% of type II and 37% of
type III. The lowest incidence of type I tumors in the present
patient population may be related to later diagnosis (63.2%
of patients with type III and IV tumors) comparatively to the
correlative study (approximately 37% of patients with tumors
of types III and IV), and the clinical differentiation between
type I and II tumors may be hindered by the locoregional
dissemination of the disease.
A great deal of effort has been channeled into
finding biomarkers that can influence the progression of
Barrett’s esophagus in the metaplasia-dysplasiaadenocarcinoma sequence. P53 seems to be heavily
implicated in this process 9,10,35,59-62. Since p53 can “monitor”
the integrity of the genome, it is regarded by many authors
as “guardian of the genome” and, under normal
conditions, it is activated in order to downregulate cellular
proliferation in the transition from G1 phase to S phase of
the cell cycle, being known as normal or wild p537,59. P53
mutations facilitate genomic instability and may predispose
to the development of cell lines with remarkable nuclear
defects and consequent immortality, thus leading to
tumorigenesis6,7,59. The loss of gene suppressor function
may occur due to mutation, chromosomal rearrangement,
nondysjunction, gene conversion, impression or mitotic
recombination. Interaction with other cell proteins or viral
oncoproteins can also neutralize gene suppressor
function6,7.
Nowadays, the major methods for determining
p53 protein expression are immunohistochemistry and
polymerase chain reaction (PCR). Although PCR is more
sensitive and specific than immunohistochemistry for the
detection of p53 mutations, its clinical use is less practical;
however, it is routinely used in molecular biology6,46.
Immunohistochemistry is easy, inexpensive and can be
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performed by any laboratory of pathology, and is used on a
large scale as reported in the literature 63-65 .
Immunohistochemistry detects phenotype mutations in p53
protein expression. Under normal conditions, the wild p53
protein has a short half-life and cannot be detected by
immunoprecipitation. Nevertheless, when p53 gene
mutations are observed, the half-life of this protein may
increase to six hours, thus allowing identification by
immunohistochemistry6,7. It should be cautiously used since
the absence of p53 protein expression does not necessarily
rule out the presence of mutations6,7. For instance, tumors
with deletion of both p53 alleles can be classified as negative,
also including tumors without p53 protein expression6.
Moreover, some types of viruses (adenovirus, papillomavirus)
can cause changes in the stability of p53 protein, allowing
for its detection by immunohistochemistry and leading to
false positive results6. For some authors, another limitation
of immunohistochemistry is the difficulty in reproducing the
analysis among different pathologists66. However, this was
not observed in the present study, in which interobserver
agreement was amply obtained, as confirmed by kappa
statistic, which showed broad agreement between the
diagnoses.
TP53 gene mutations are detected in 36 to 80%
of patients with esophageal cancer and they apparently
have an early development in esophageal tumorigenesis,
being detected from dysplasia to carcinoma and from
Barrett’s metaplasia to adenocarcinoma8,9,67,68. Nonetheless,
most patient populations are not classified into subgroups
according to the histological tumor type, preventing a
consensus of opinion about the actual role of p53 protein in
esophageal adenocarcinomas3,8,9,29,46,65,69-71. The prevalence
of p53 protein expression in the present study (57.2%) is in
agreement with that shown in the available literature.
In the present study, we found no correlation
between p53 protein expression, determined by
immunohistochemistry, and improvement of long-term
survival. Although some studies assert that this expression
is of prognostic value, its actual role in esophageal
adenocarcinomas still remains unclear9,29. Given the fact
that p53 protein expression is not observed in all patients
with esophageal adenocarcinoma, the action of other
mechanisms may be inferred5,29,46,57,72, such as the functional
loss of p16, pRB and cyclin D1 genes, which can also cause
DNA damage in the G1 phase of the cell cycle73-75.
According to the TNM staging system, p53 protein
expression showed no correlation with greater tumor
invasion, which indicates that, in the present study, p53
gene mutation has no statistically significant difference at
these stages, occurring at early stages (I) and possibly
increasing at more advanced stages (IV) of the disease46,
60,74
, and being present in premalignant lesions5,8,46,73-75. The
expression of p53 protein was not an independent prognostic
factor in patients with adenocarcinoma and did not correlate
with the other clinicopathological characteristics. In the
present study, p53 protein expression was not correlated
with worse prognosis, after the univariate and multivariate

analyses, adjusted according to Cox proportional hazards
regression for the variables depth of tumor penetration
through the esophageal wall, lymph node involvement,
surgical staging, level of tumor differentiation and Siewert’s
classification.
Solid tumors can be supplied with nutrients up to
a diameter of approximately 1 to 2mm by diffusion
mechanisms. After this cellular volume is achieved, new
vessels are necessary for tumor growth13,76-78. Among the
proteins that participate in angiogenesis in different types
of tumors, the vascular endothelial growth factor (VEGF) is
certainly the most widely studied79,80.
VEGF is a specific mitogenic factor of endothelial
cell proliferation produced during embryonic development
and also in adult life by physiological processes for
development and tissue repair (embryonic development,
menstrual cycle, hypertrophic growth of muscle tissue
secondary to exercise), determining the formation of new
blood vessels and increasing microvascular permeability. In
pathological conditions, VEGF expression is apparently
greater at the sites of the tumor that are adjacent to necrotic
(avascular) areas, which is consistent with the possibility
that tumor angiogenesis could be induced, to some extent,
by hypoxia13, 81 seemingly its major stimulus13,22,82,83. VEGF is
considered to be the most important parameter among
angiogenic markers13.
In the present study, VEGF expression was
detected in 47.8% of the patients with esophageal
adenocarcinoma, which is in agreement with the results
described in the literature15,16,17,18,19,20,21,84. VEGF expression
did not correlate with any of the clinicopathological variables
analyzed.
Most available studies on the prognostic effect
of VEGF expression in patients with esophageal tumors are
concerned with patients with epidermoid carcinoma of the
esophagus15,17,18,20,21,31. In these studies, the controversy over
the role of VEGF in the prognosis of these patients still persists.
Few available studies have assessed the prognosis of patients
with esophageal adenocarcinoma in which the detection
of VEGF by immunohistochemistry could be
demonstrated14,16. In these studies, no consensus was
reached on the actual prognostic factor of VEGF expression.
In the present study, VEGF expression was not associated
with improvement of long-term prognosis in the univariate
or multivariate analyses adjusted for depth of tumor
penetration through the esophageal wall, lymph node
involvement, surgical staging, level of tumor differentiation
and Siewert’s classification.
In a study conducted with patients with
esophageal adenocarcinoma that assessed VEGF expression
and its correlation with prognosis14, tumor vascularization
was more pronounced at earlier stages of the disease and
correlated with better survival rates. However, in the present
study, when we excluded patients with superficial tumors
(accounting for approximately 30% of the patient
population), vascularization did not show a prognostic value,
and even though vascularization is correlated with VEGF
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expression, we did not observe an overall prognostic
significance. These data allow us to conclude that
angiogenesis is pronounced in premalignant lesions and in
early carcinomas, constituting an early event in neoplastic
progression5,85,86 and that at advanced stages, the established
prognostic factors (depth of tumor penetration through the
esophageal wall, lymph node involvement, level of tumor
differentiation, distant metastasis) are possibly more
important than angiogenesis alone, for the determination
of prognosis21,79, 87,88.
When the study group consists of patients
whose tumors are at an early stage of development
and whose follow-up period will be consequently
longer, the difference between the long-term survival
curves will probably be greater, thus determining the
prognostic value. VEGF expression appears to be useful
for patients at the initial stages of the disease 89. An
approach to be adopted in these cases would be the
implementation of more aggressive therapies (e.g.:
neoadjuvant therapy), in VEGF+ patients, since they
could present metastasis quite early and consequently
have a worse prognosis 21,90-92.
Tumor development and growth at advance
stages (as in the present study) seem to occur
independently of VEGF expression, whereas the initial
metastatic event may be VEGF-dependent or be at least
correlated with this factor 86,89. At advanced stages,
angiogenic events are less pronounced14,79,85, and because
of that, their influence over the prognosis of patients may
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not be demonstrated in studies with a large patient
population with advanced carcinomas.
Clinical and experimental evidence has suggested
that p53 plays an important role in the regulation of VEGF
expression17,24,93. The expression of p53 protein could be
associated with an increase in VEGF production22,23,25, even
though recent studies specifically concerned with esophageal
carcinoma (with no distinction of histological type) have
not successfully shown such association 19,21,94,95. The
coexpression of these proteins would be associated with
worse prognosis17,19,96.
In the present study, the coexpression between
p53 protein and VEGF detected by immunohistochemistry
was observed in 12 patients (26% of the cases), and this
association was not correlated with worse prognosis or with
the presence of distinct clinicopathological characteristics
in groups with and without expression of the proteins.
Our conclusion is that in the present study p53
protein was expressed in 24 patients (52.2%) and its
expression was no related to worse prognosis, and that VEGF
expression was detected in 22 patients (47.2%). No
correlation was observed between VEGF expression
(determined by immunohistochemistry) and long-term
survival. The association between the coexpression of p53
protein determined by immunohistochemistry and VEGF did
not correlate with prognosis in the present study. 7Therefore,
in the studied patients, the immunohistochemical analysis
of p53 protein and VEGF did not prove to be a prognostic
factor for long-term survival.

R E S U M O
Objetivo: Correlacionar a expressão do p53 e VEGF com o prognóstico de pacientes submetidos à operação curativa para tratar
adenocarcinoma do esôfago. Método: Foram estudados 46 pacientes com adenocarcinoma de esôfago, submetidos à ressecções
curativas. As expressões do p53 e VEGF foram assessadas por imunoistoquímica em 52.2% e 47.8% dos tumors, respectivamente .
Resultados: As expressões de ambos coincidiram em 26% dos casos sem correlação entre elas. Os fatores clinicopatológicos
estudados não mostraram correlação significante. Não houve associação significante entre as expresses do p53 e VEGF na sobrevida
a longo prazo. Conclusão: As expressões do p53 e VEGF não se correlacionaram com o prognóstico do adenocarcinoma do
esôfago nos pacientes operados com ressecções curativas.
Descritores: Neoplasias esofágicas. Prognóstico. Genes p53. Fator A de crescimento do endotélio vascular. Sobrevida.
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